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$EVWUDFW
7KH ILUVW VWHSV IRU LQWURGXFLQJ DQ (53 VROXWLRQ WR D VPDOO RU PHGLXP VL]HG FRPSDQ\ DUH HVVHQWLDO IRU LPSOHPHQWDWLRQ
VXFFHVVRUIDLOXUH,QWKLVSDSHUDVWUXFWXUHGDSSURDFKWR(53HYDOXDWLRQDQGVHOHFWLRQLVSURSRVHG7KHGHYHORSHGURDGPDS
IRU (53 VHOHFWLRQ FRPELQHV TXDOLW\ PDQDJHPHQW VSHFLILF DSSURDFKHV WR WKH PDLQV DXWKRUV¶ SUDFWLFDO H[SHULHQFH LQ WKH
VHOHFWLRQ DQG LPSOHPHQWDWLRQ RI EXVLQHVV UHODWHG VRIWZDUH 7KLVPHWKRGRORJ\ LV EDVHG RQ WKH ³NHHS LW VLPSOH´ SULQFLSOH
ZKLOHVWLOO DGGUHVVLQJ PXOWLSOH UHOHYDQW GLPHQVLRQV DQG FULWHULD LQ WKH VHOHFWLRQ SURFHVV,W LV PDLQO\ SUDFWLFH RULHQWHG
IRFXVLQJRQWKHHDVHRIDGRSWLRQDQGXVHRI60(¶VLWVPDLQWDUJHWEHLQJFRPSDQ\UHSUHVHQWDWLYHVUHVSRQVLEOHIRUOHDGLQJWKH
VHOHFWLRQ SURFHVV(PSLULFDO HYLGHQFH IRUP D PLGVL]HG GLVWULEXWLRQ FRPSDQ\ LV SURYLGHG LQ RUGHU WR LOOXVWUDWH KRZ WKH
SURSRVHGDSSURDFKLVDSSOLHGLQSUDFWLFH

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI(PHUJLQJ
0DUNHWV4XHULHVLQ)LQDQFHDQG%XVLQHVVORFDORUJDQL]DWLRQ

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,QWURGXFWLRQ
,Q WKH ODVW GHFDGHV ,7 KDV JUHDWO\ FRQWULEXWHG WR WKH GHYHORSPHQW FKDQJH DQG LQQRYDWLRQLQ WKH EXVLQHVV
HQYLURQPHQW8VLQJ DQ (53 V\VWHP RU GLIIHUHQW W\SHV RI VRIWZDUH DQG DGDSWLQJ WKHP WR FKDQJLQJ FRPSDQ\
QHHGVLV EHFRPLQJ PDQGDWRU\ IRU VRPH FRPSDQLHV LQ WKH PRGHUQ ZRUOG $EGHOJKDIIDU 6RPH RI WKH
UHDVRQV IRU LPSOHPHQWLQJDQHZ(53DUHPLQLPL]LQJFRVWVPD[LPL]LQJHIIHFWLYHQHVV UHGXFLQJSURFHVV WLPH
0D\ 'KLOORQ	&DOGHLUD  DQG LQ JHQHUDO JDLQLQJ FRPSHWLWLYH DGYDQWDJHV,PSOHPHQWLQJ D QHZ (53
V\VWHP RU FKDQJLQJ RQH LV D ELJ VWHS IRU DQ\ RUJDQL]DWLRQ WKDW EULQJV VHYHUDO FKDOOHQJHVWR EH
RYHUFRPH6HOHFWLQJWKH(53LVWKHILUVWDQGSRVVLEO\WKHFULWLFDOFKDOOHQJHLQWKLVSURFHVVWKDWFDQKDYHDPDMRU
LQIOXHQFHRQ WKH(53 LPSDFW LQ FRPSDQ\GHYHORSPHQW DQG FRPSHWLWLYHQHVV RQ WKH ORQJ UXQ6HUGHLUD0DULR
	(ILJHQLR  5XLYR -RKDQVVRQ 2OLYHLUD 	1HWR  .DUDVDN	2]RJXO $V VWXGLHV VKRZ
LPSOHPHQWLQJDQ(53VROXWLRQUHTXLUHVDFHUWDLQUHDGLQHVVIRUFKDQJH.ZDKN	/HH'LIIHUHQWDVSHFWV
ERWK LQWHUQDODQGH[WHUQDOKDYH WREH LGHQWLILHGDQDO\]HGDQGHYDOXDWHGIRUJHQHUDWLQJDVXIILFLHQWO\DFFXUDWH
YLHZRQWKHIXWXUH(53LPSOHPHQWDWLRQDQGXVHLQRUGHUWRPD[LPL]HWKHFKDQFHVRIVXFFHVV(YLGHQFHRIIDLOHG
LPSOHPHQWDWLRQV LV SUHVHQWHG E\ VHYHUDO DXWKRUV 9HQJRSDO	5DR  *DQHVK 	$USLWD  VRPH
LPSRUWDQWUHDVRQVIRUIDLOXUHEHLQJLQDGHTXDWHVHOHFWLRQSURFHVVRUVHOHFWHGVRIWZDUHQRWILWWRFRPSDQ\QHHGV
6HYHUDO PHWKRGRORJLHV KDYH EHHQ GHYHORSHG IRU VHOHFWLQJ VRIWZDUH SDFNDJHV RYHU WKH FRXUVH RI WLPH 7KH
DXWKRUV-DGKDY	6RQDUUHYLHZHGDQGFDWHJRUL]HGPHWKRGRORJLHVLQIRXUFDWHJRULHVDQDO\WLFKLHUDUFK\
SURFHVV $+3 EDVHG IHDWXUH DQDO\VLV EDVHG ZHLJKWHG DYHUDJH VXP EDVHG DQG IX]]\ EDVHG DSSURDFKHV
KLJKOLJKWLQJVWUHQJWKVDQGZHDNQHVVHVIRUHDFKFDWHJRU\7KHLUILQGLQJVVXJJHVWWKDWDOWKRXJK$+3DQG)X]]\
EDVHGPHWKRGV FDQ SURYLGHPRUH DFFXUDWH UHVXOWV EXW WKH\ DUH KDUG WRPDVWHU KDUG WR DSSO\ DQG YHU\ WLPH
FRQVXPLQJZKLOHIHDWXUHDQDO\VLVDQGZHLJKWHGVXPEDVHGPHWKRGDUHHDVLHUWRXQGHUVWDQGXVHDQGDSSO\EXW
WKHUHVXOWVDUHQRWDVDFFXUDWHDVIRUWKHILUVWWZRPHWKRGV
$VWKLVVWXG\LVPDLQO\DGGUHVVHGWRVPDOODQGPHGLXPVL]HGHQWHUSULVHV60(¶VLQWKLVSDSHUWKHDXWKRUV
SURSRVHDPHWKRGRORJ\PRUHDGDSWHGWRWKHLUFKDUDFWHULVWLFV7KHDXWKRUV1LFROHVFXHWDOOKLJKOLJKWWKH
PRVW LPSRUWDQWYXOQHUDELOLWLHV IRU 60(¶V ZKLFK DUH ORZ OHYHO RI DYDLODEOH UHVRXUFHV ILQDQFLDO DQG QRQ
ILQDQFLDO GHSHQGHQF\ RQ D VLQJOH SHUVRQ XVXDOO\ WKH HQWUHSUHQHXU WHFKQLFDO GHYHORSPHQW XVXDOO\ ORZHU
FRPSDUHGWRELJFRPSDQLHV&RQVLGHULQJWKHVHDVSHFWVDQGWKHPDLQDXWKRU¶VSUDFWLFDOH[SHULHQFHLQGLIIHUHQW
EXVLQHVVUHODWHGVRIWZDUHVHOHFWLRQVDQGLPSOHPHQWDWLRQVLQFOXGLQJ(53V\VWHPVDSUDFWLFDODSSURDFKWR(53
VHOHFWLRQLVSURSRVHG(YLGHQFHIRUPDVHOHFWLRQLQD60(XVLQJWKLVPHWKRGRORJ\LVDOVRSUHVHQWHG
6FRSHDQG2EMHFWLYHV
7KHVFRSHRIWKLVSDSHULVWRSUHVHQWDQHZDSSURDFKIRUDLGLQJ60(¶VLQWKHVHOHFWLRQSURFHVVRIDQHZ(53
V\VWHP7KHGHYHORSHGURDGPDSWDNHVLQWRDFFRXQWPXOWLSOHIDFWRUVLQWKHVHOHFWLRQSURFHVVDQGWULHVWRDOLJQ
VWUDWHJLF LQWHQWZLWK DOO DVSHFWV RI WKH VHOHFWLRQ'LIIHUHQW FULWHULDUHJDUGLQJERWK(53 VXSSOLHUV WRJHWKHUZLWK
WKHLUWHFKQLFDOVROXWLRQVDQGWKHFRPSDQ\GHYHORSPHQWQHHGVDUHFRQVLGHUHGDFFRUGLQJWRWKHLULPSRUWDQFHLQ
WKHVHOHFWLRQSURFHVV$V WKHPRVW LPSRUWDQWFRPSRQHQW LQ WKHVHOHFWLRQSURFHVV WHFKQLFDOFKDUDFWHULVWLFVDUH
GHYHORSHG LQ RUGHU WR EHVW FRYHU SUHVHQW DQG IXWXUH EXVLQHVV QHHGV FRQVLGHULQJ EXVLQHVV SURFHVVHV FXUUHQW
VWDWHWKHLULPSURYHPHQWDQGLQQRYDWLRQQHHGDQGSRVVLEOH(53VROXWLRQVDYDLODEOH
&RQVLGHULQJ 60(¶V PDLQ YXOQHUDELOLWLHV PHQWLRQHG EHIRUH RQH RI WKH SULQFLSOHV IRU FRQVWUXFWLQJ WKLV
DSSURDFKZDV³NHHSLWVLPSOH´LQDOODVSHFWV$OWKRXJKWKHUHFRXOGKDYHEHHQDQXPEHURIPRUHFRPSOH[DQG
DGYDQFHG LQVWUXPHQWV RU WRROV XVHG LQ HDFK VWHS RI WKLVPHWKRGRORJ\ OLNH4XDOLW\ )XQFWLRQ'HSOR\PHQW RU
$QDO\WLF+LHUDUFK\3URFHVV WKHSXUSRVHZDV WRNHHS LW DV VLPSOH DVSRVVLEOHPDNLQJ LW KLJKO\ DFFHVVLEOH WR
60(¶VUHSUHVHQWDWLYHVLQFKDUJHIRUWKHVHOHFWLRQSURFHVV
1376   Lucian Pitic et al. /  Procedia Economics and Finance  15 ( 2014 )  1374 – 1382 
0HWKRGRORJ\
7KH SURSRVHGPHWKRGRORJ\ KDV EHHQ GHYHORSHG EDVHG RQ WKHPDLQ DXWKRU¶V SUDFWLFDO H[SHULHQFH FRPLQJ
IURP EXVLQHVV UHODWHG VRIWZDUH LPSOHPHQWDWLRQV WKHLU VXFFHVVHV DQG IDLOXUHV 7XUQLQJ OHVVRQV OHDUQHG IURP
SUDFWLFDO LPSOHPHQWDWLRQVNQRZOHGJHJDLQHGIURPVSHFLDOL]HG OLWHUDWXUHDQGH[SHULHQFH UHFHLYHGE\ZRUNLQJ
ZLWK(53FRQVXOWDQWVDQG(53LPSOHPHQWHUVLQWRDSUDFWLFDODSSURDFKWKLVSDSHUSUHVHQWVDPHWKRGRORJ\IRU
(53 VHOHFWLRQ $OVR TXDOLW\ PDQDJHPHQW EDVLF SULQFLSOHV OLNH SURFHVV DSSURDFK V\VWHP DSSURDFK WR
PDQDJHPHQW IDFWXDO DSSURDFK WR GHFLVLRQ PDNLQJ DQG PXWXDO EHQHILFLDO VXSSOLHU UHODWLRQV ,QWHUQDWLRQDO
2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ  KDYH FRQWULEXWHG DV IRXQGDWLRQ IRU WKLV PHWKRGRORJ\ $ VFKHPDWLF
UHSUHVHQWDWLRQRIKRZWKH(53VHOHFWLRQURDGPDSZDVGHYHORSHGDQGDSSOLHGLVSUHVHQWHGLQILJXUH


)LJ5HVHDUFK0HWKRGRORJ\
([DPSOHVIRUPWKHPDLQDXWKRUVH[SHULHQFHLQVXFFHVVIXOO\OHDGLQJWKHVHOHFWLRQDQGLPSOHPHQWDWLRQRIDQ
(53 VROXWLRQ LQ DPLGVL]HGFRPSDQ\ZLWK DSSUR[LPDWHO\HPSOR\HHV DQGPLOOLRQ(85 WXUQRYHUSHU
\HDUDQGDFRPSOH[VWUXFWXUHRIILYHGLIIHUHQWEXVLQHVV OLQHVZLWK WKHXVHRI WKHSUHVHQWHGPHWKRGRORJ\DUH
SUHVHQWHGIRUHDFKVWHSWRVXJJHVWLYHO\LOOXVWUDWHVKRZLWFDQEHDSSOLHG
3URSRVHGDSSURDFKIRU(53VHOHFWLRQ
,Q WKLV VHFWLRQ WKH SURSRVHG URDGPDS IRU VHOHFWLQJ DQ (53 V\VWHP LV SUHVHQWHG )RU PDMRU SKDVHV DUH
FRQVLGHUHGLQRUGHUWRUHDFKDFRQFOXVLRQUHJDUGLQJWKH(53VHOHFWLRQ$SUHOLPLQDU\SKDVHGHVLJQHGWRSUHSDUH
WKHFRPSDQ\IRUWKHVHOHFWLRQSURFHVVDQDQDO\VLVSKDVHIRUGHWHUPLQLQJLQWHUQDOUHTXLUHPHQWVDQGDVKRUWOLVW
RI SRVVLEOH VXSSOLHUV DQ HYDOXDWLRQSKDVH WKDW VKRXOGSRLQW RXW WHFKQLFDO VWUHQJWKV DQGZHDNQHVVHV IRU HDFK
VROXWLRQ DQG D QHJRWLDWLRQ SKDVH IRU FRQFOXGLQJ WKH VHOHFWLRQ SURFHVV $JUDSKLFDO UHSUHVHQWDWLRQ RI WKH
SURSRVHGURDGPDSLVSUHVHQWHGLQILJXUH

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
)LJ(53VHOHFWLRQ5RDGPDS
$IWHUGHFLGLQJWRVWDUWWKHSUHOLPLQDU\SKDVHWRSPDQDJHPHQWVKRXOGDSSRLQWDSURMHFWPDQDJHU307KH
30LVUHVSRQVLEOHIRUJDWKHULQJDWHDPLQRUGHUWRFRQGXFWWKHVHOHFWLRQSURFHVV7KLVWHDP¶VMRELVWRDQDO\]H
WKHFXUUHQWVWDWHRIWKHEXVLQHVVSURFHVVHVWUDQVODWHWKHLQWHQGHGREMHFWLYHVLQWRVHOHFWLRQFULWHULDILQGSRVVLEOH
(53VXSSOLHUVDQGHYDOXDWHWKHSRVVLEOHVROXWLRQV,QRUGHUWRGRWKLVWHDPPHPEHUVVKRXOGKDYHWKHQHFHVVDU\
NQRZOHGJHDQGH[SHUWLVHWRFRYHUDOODUHDVDQGDVSHFWVUHODWHGWRDQ(53VHOHFWLRQ7KHDXWKRUVSURSRVHWKUHH
PDMRUDUHDVRIH[SHUWLVH%XVLQHVVUHODWHG,7UHODWHGDQG(53UHODWHG$QDQDO\VLVRIUHTXLUHGFRPSHWHQFHVDQG
LQWHUQDO DYDLODEOH SHUVRQQHO WR FRYHU WKHVH DUHDV VKRXOG EH SHUIRUPHG DQG IRU WKH JDSV LGHQWLILHG H[WHUQDO
FRQVXOWDQWVVKRXOGEHFRQVLGHUHG,W LVDOVRDGYLVHG WKDWIRUHDFKDUHDZKHUHH[WHUQDOFRQVXOWDQWVDUHXVHGDQ
LQWHUQDOWHDPPHPEHUVKRXOGDOVREHDSSRLQWHG7KHSURSRVHGPDMRUDUHDRIH[SHUWLVHDQGDQH[DPSOHRIKRZ
WHDPPHPEHUVDUHOLQNHGWRWKHGLIIHUHQWVXEDUHDVLQRUGHUWRFRYHUDOODVSHFWVLVVKRZQLQWDEOH
7DEOH7HDPVHOHFWLRQ
$UHDRIH[SHUWLVHDQGUHVSRQVLELOLW\ 7HDP0HPEHUV
0DMRU$UHD 6XE$UHD ,QWHUQDO ([WHUQDO
%XVLQHVVUHODWHG
.QRZOHGJHEXVLQHVV
SURFHVVHVVWUDWHJLF
GHYHORSPHQWHWF«
6DOHV3URFHVV 0DQDJHU$%DQG
&

3XUFKDVLQJ3URFHVV 0DQDJHU$DQG& 
$FFRXQWLQJ &KLHI$FFRXQWDQW 
%XVLQHVV3URFHVV0RGHOLQJ 3URMHFW0DQDJHU &RQVXOWDQW$
« « «
,7.QRZOHGJH +DUGZDUH ,7UHVSRQVLEOH ,7(QJLQHHU$
6RIWZDUH ,7UHVSRQVLEOH ,7(QJLQHHU$
(53UHODWHGNQRZOHGJH
PDUNHWVROXWLRQV
GHYHORSPHQWGLUHFWLRQV
WHFKQRORJLHVXVHGHWF«
(53PDUNHWDQGVROXWLRQV ,7UHVSRQVLEOH &RQVXOWDQW$
(53GHYHORSPHQWGLUHFWLRQV ,7UHVSRQVLEOH &RQVXOWDQW$
7HFKQRORJLHVXVHG ,7UHVSRQVLEOH &RQVXOWDQW%
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$IWHUWKHWHDPLVIRUPHGDQGWKHFRQVXOWDQWVDUHKLUHGLQWHUQDOWHDPWUDLQLQJVVKRXOGEHSHUIRUPHGLQRUGHU
WR IDPLOLDUL]H WKH WHDPZLWK (53 EDVLF FRQFHSWV $OVR VWUDWHJLF LQWHQGHG REMHFWLYHV IRU WKH LPSOHPHQWDWLRQ
DFFRUGLQJWRFRPSDQ\GHYHORSPHQWVWUDWHJ\VKRXOGEHGHILQHGDQGSUHVHQWHGE\WRSPDQDJHPHQW(YHQLIWKH
LQWHQGHGREMHFWLYHVDUHQRWQHFHVVDULO\60$57WKH\VKRXOGH[SUHVV WKHYLVLRQDQGH[SHFWHGRXWFRPHRI WKH
LPSOHPHQWDWLRQ$QH[DPSOHRIVXFKREMHFWLYHVLVSUHVHQWHGKHUH
x 3URYLGHEHWWHUFRQWUROWKURXJKRXWWKHEXVLQHVVSURFHVVHV
x 2ULHQWHGWRZDUGVLPSURYLQJRSHUDWLRQVQRWQHFHVVDULO\DFFRXQWLQJ
x 6KRXOGEHDUHOLDEOHSDUWQHUIRUIXUWKHUJURZWKDQGGHYHORSPHQWLQFOXGLQJH[SDQVLRQLQQHZFRXQWULHV
x 6KRXOGEHDEOHWRLQWHJUDWHZLWKFXUUHQWO\XVHGV\VWHPVRUUHSODFHWKHPDQGEHDEOHWRSURYLGHLQWHJUDWLRQV
IRUIXWXUHGHYHORSPHQWV
,QWKHDQDO\VLVSKDVHDQDQDO\VLVRIFXUUHQWEXVLQHVVSURFHVVHVVKRXOGEHVWDUWHG,IEXVLQHVVSURFHVVHVDUH
QRW GHVFULEHG RU WKHLU GHVFULSWLRQ LV QRW ILW IRU JHQHUDWLQJ (53 UHODWHG QHHGV WKHLU GHVFULSWLRQ VKRXOG EH
FRUUHFWHGLQRUGHUWRVKRZHDFKDFWLYLW\DORQJWKHSURFHVVF\FOHZLWKLQSXWVRXWSXWVUHVSRQVLEOHDQGUHVRXUFHV
XVHG 6XFK D GHVFULSWLRQ JLYHV D FOHDU SHUVSHFWLYH IRU LGHQWLI\LQJ (53 UHODWHG QHHGV)RUPHDVXULQJ SURFHVV
SHUIRUPDQFH DQG GHWHUPLQLQJ LQQRYDWLRQ RSSRUWXQLW\ DQG QHHG PHWKRGRORJLHV GHVFULEHG E\ %UDG	 3LWLF
 3LWLF	%UDG  FDQ EH XVHG%DVHG RQ WKHVH QHHGV DQG WKH VWUDWHJLF LQWHQGHG REMHFWLYH D VHW RI
PLQLPXPUHTXLUHPHQWVUHODWHGWRWKHGHVLUHG(53DQGVXSSOLHUVKRXOGEHGHILQHG7KLV³PXVWKDYH´OLVWLVXVHG
WRTXLFNO\VRUWRXWUHDOSRWHQWLDOVXSSOLHUVDQGUHGXFHWLPHZDVWHGRQXQLQWHUHVWLQJVROXWLRQVRUVXSSOLHUV7DEOH
LOOXVWUDWHVSDUWRIVXFKDOLVWWKDWZDVXVHGLQWKHVHOHFWLRQSURFHVV
)RU ILQLVKLQJ WKH DQDO\VLV SKDVH SRVVLEOH VXSSOLHUV KDYH WR EH FRQWDFWHG DQG HYDOXDWHG &RQVXOWDQWV RU
VSHFLDOLVWVLQWKHILHOGFDQEHDXVHIXOVRXUFHIRUTXLFNO\SURYLGLQJ(53VXSSOLHUVLQIRUPDWLRQ(DFKFRQWDFWHG
SRVVLEOHVXSSOLHUVKRXOGEHHYDOXDWHGE\XVLQJWKHIRUPGHVFULEHGLQWDEOHWKHUHIRUJHQHUDWLQJDVKRUWOLVWRI
SRVVLEOHVXSSOLHUV
7DEOH0LQLPXPUHTXLUHPHQWVHYDOXDWLRQ
5HTXLUHPHQ
WW\SH
5HTXLUHPHQWUHODWHGWR" 5HTXLUHPHQW $QVZHU\HVH[LVWV
FDQEHGHYHORSHGQR
(536\VWHP
DQG
FRPSRQHQWV
(53%DVH 6XSSRUWIRUDFFRXQWLQJV\VWHPLQ5RPDQLD
%XOJDULD+XQJDU\

:DUHKRXVH0DQDJHPHQW6\VWHP:06 :06PRGXOHXVLQJPRELOHVFDQQHUV 
&50 ,QWHJUDWLRQZLWK0LFURVRIW'\QDPLFV&50 
H&RPPHUFH ,QWHJUDWLRQZLWK0DJHQWREDVHGH&RPPHUFH 
(OHFWURQLF'DWD,QWHUFKDQJH(', 6XSSRUWV(', 
+5 ,QWHJUDWLRQZLWK&OLHQW+5PRGXOHRUVXSSO\RZQ
LQWHJUDWHG+5PRGXOH

« « «
6XSSOLHU 6L]H <HDUO\7XUQRYHU!PLO(XU 
([SHUWLVH 0LQLPXPLPSOHPHQWDWLRQVLQFRPSDQLHVZLWK
VLPLODUSURILOH

<HDUVRQ0DUNHW 0LQLPXP 
1XPEHURI(53FOLHQWV 0LQLPXP 
« « «
3ULFH (VWLPDWHG3ULFH5DQJH /HVVWKDQ(85 «
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$VDQH[WVWHSWKHHYDOXDWLRQSKDVHVKRXOGEHVWDUWHG)RUHYDOXDWLQJWKHVROXWLRQVWKHDXWKRUVSURSRVHIRXU
PDMRUVHOHFWLRQFULWHULD
x 6RIWZDUHVROXWLRQ±H[SHFWHGIXQFWLRQDOLWLHVDQGWHFKQLFDODVSHFWV
x ,PSOHPHQWDWLRQ±LPSOHPHQWDWLRQWHDPFDSDELOLW\PHWKRGRORJ\XVHGKLVWRU\RIVXFFHVVDQGIDLOXUHHWF«
x &RVWV±7RWDO&RVWRI2ZQHUVKLS7&2IRU\HDUV
x 6XSSOLHU±6XSSOLHUUHSXWDWLRQVWDELOLW\DQGH[SHUWLVH«
,Q RUGHU WR HYDOXDWH WKHVH SRLQWV LQIRUPDWLRQ VKRXOG EH JDWKHUHG UHODWHG WR WKH TXDOLILHG VROXWLRQV DQG
VXSSOLHUV(DFK WHDPPHPEHU VKRXOG JDWKHU NQRZOHGJH LQ KLV DUHD RI UHVSRQVLELOLW\ DQG H[SHUWLVH UHODWHG WR
HDFKVROXWLRQ LQRUGHU WRPDNHDSHUWLQHQWHYDOXDWLRQ6RIWZDUHSUHVHQWDWLRQVDVNLQJIRUD IUHH WULDOYHUVLRQ
GHWDLOHG VRIWZDUH VSHFLILFDWLRQV UHYLHZV GLVFXVVLQJ ZLWK FXUUHQW FXVWRPHUV RI WKH VROXWLRQV DQG GLVFXVVLQJ
ZLWK FRQVXOWDQWV DQG VSHFLDOLVWV LQ WKH ILHOG FDQJUHDWO\ LQFUHDVH WKH NQRZOHGJH UHODWHG WR HDFK VROXWLRQ DQG
VXSSOLHU$IWHUFRPSLOLQJDOOWKHQHFHVVDU\GDWDDVHWRIWHFKQLFDOGHWDLOHGUHTXLUHPHQWVKDYHWREHGHYHORSHGIRU
HDFKPDMRUFULWHULRQ
$IWHUGHILQLQJWHFKQLFDOGHWDLOHGUHTXLUHPHQWVHDFKPDMRUFULWHULRQKDVWREHHYDOXDWHG$QH[DPSOHIRUWKH
VRIWZDUH VROXWLRQ HYDOXDWLRQ LV VKRZQ LQ WDEOH)RU HDFK UHTXLUHPHQW WZR VFRUHV VKRXOGEHJLYHQ7KH ILUVW
VFRUH ³$´ ,V JLYHQ E\ WKH VXSSOLHU DQG UHSUHVHQWV WKH VXSSOLHUV YLVLRQ RQ KRZ WKH VRIWZDUH ILWV FOLHQWV
QHFHVVLWLHV7KHVHFRQGVFRUH³%´ LVJLYHQE\ WKH VHOHFWHG WHDPDQGUHSUHVHQWVDQHVWLPDWLRQRI UHTXLUHPHQW
IXOILOOPHQWDQGILWQHVVIRUXVHLQWKHFRPSDQ\IRUHDFKUHTXLUHPHQW7KHILQDOVFRUHLVWKHSURGXFWRIWKHWZR
VFRUHV7KHPD[LPXPVFRUHFDQYDU\HIRUPRQHLPSOHPHQWDWLRQWRWKHRWKHUEHFDXVHWKHQXPEHURIFULWHULDFDQ
FKDQJH
7KHVFRUHVJLYHQE\WKHVXSSOLHUHYDOXDWLRQKDYHWKHIROORZLQJPHDQLQJIXQFWLRQDOLW\H[LVWVDVVWDQGDUG
IXQFWLRQDOLW\QHHGVWREHGHYHORSHG±IXQFWLRQDOLW\FDQ¶WEHLPSOHPHQWHG7KHVFRUHVJLYHQLQWHUQDOO\E\
WKHWHDPKDYHWKHIROORZLQJPHDQLQJ±IXQFWLRQDOLW\LVILWEHWWHUWKDQH[SHFWHG±IXQFWLRQDOLW\QHHGVWREH
FKDQJHGGHYHORSHG WR EH DV GHVLUHG  ± IXQFWLRQDOLW\ FDQ EH LPSOHPHQWHG EXW QRW DV JRRG DV GHVLUHG  
IXQFWLRQDOLW\ FDQ¶W EH LPSOHPHQWHG 7KH WRWDO VFRUH LV REWDLQHG E\PXOWLSO\LQJ WKH LQWHUQDO DQG WKH H[WHUQDO
VFRUH7KHPD[LPXPVFRUHLVWKHQXPEHURIUHTXLUHPHQWVWLPHVQLQH
7DEOH6RIWZDUHHYDOXDWLRQ
&ODVV 5HTXLUHGIXQFWLRQDOLW\ 6FRUH$
6XSSOLHU
6FRUH%
LQWHUQDO
7RWDO
$%
$FFHVV
	6HFXULW\
2QOLQHV\VWHPDFFHVV   
3RVVLELOLW\RIXVLQJ'RPDLQ&RQWUROOHUULJKWVIRUDFFHVV   
/RFDOLQVWDOOHG   
5'3DFFHVVRQVHUYHU   
0XOWLSOHORFDWLRQVDQGXVHUULJKWVSHUORFDWLRQ   
8VHUULJKWVGHILQHGDWILHOGOHYHO   
«   «
&UHGLW
&RQWURO
6HWWLQJFUHGLWOLPLWIRUHDFKSDUWQHU   
%ORFNLQJSDUWQHUVRQFUHGLWOLPLWUHDFK   
6HWWLQJFOLHQWVFRUHV   
6HWWLQJXSDXWRPDWHGFUHGLWFRQWUROYDOLGDWLRQUXOHV   
«   «
727$/    
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%HFDXVHERWKVXSSOLHUDQGEHQHILFLDU\VFRUH WHFKQLFDODVSHFWVRI WKHVRIWZDUH LW LVHDV\ WRREVHUYHZKHUH
SHUFHSWLRQ GLIIHUHQFHV DSSHDU 7KHVH GLIIHUHQFHV LQGLFDWH WKDW WKH WHDP VKRXOG FODULI\ WKHVH SRLQWV EHIRUH
VXEPLWWLQJWKHWHFKQLFDOVHOHFWLRQUHSRUW
7KH LPSOHPHQWDWLRQ FULWHULRQ LV HYDOXDWHG E\ VFRULQJ GLIIHUHQW DVSHFWV UHODWHG WR WKH IXWXUH (53
LPSOHPHQWDWLRQ ,Q WKH SURYLGHG H[DPSOH IROORZLQJ DVSHFWV KDYH EHHQ XVHG VXSSOLHU LPSOHPHQWDWLRQ WHDP
H[SHULHQFH VXSSOLHU LPSOHPHQWDWLRQ WHDP H[SHULHQFH LQ FOLHQW¶V ILHOG PHWKRGRORJ\ XVHG KLVWRU\ RI IDLOHG
LPSOHPHQWDWLRQVKLVWRU\RIGHOD\HGLPSOHPHQWDWLRQV
)RUHYDOXDWLQJWKHVXSSOLHUWKHUHDUHVHYHUDODXWKRUVWKDWSURSRVHGLIIHUHQWDSSURDFKHVLQWKHLUVWXGLHV7VDL
/HH	/LQ.DUVDN	2]RJXO,QWKLVFDVHDVHWRIVXSSOLHUFKDUDFWHULVWLFVKDYHEHHQFRQVLGHUHGDQG
VFRUHG(DFKFKDUDFWHULVWLFKDVWKHVDPHZHLJKW7KHFKDUDFWHULVWLFVFRQVLGHUHGDUHUHSXWDWLRQPDUNHW6KDUH
ILQDQFLDOVWDELOLW\QXPEHURIFOLHQWVDQGQXPEHURILPSOHPHQWDWLRQVLQWKHFOLHQW¶VILHOG
7KH WHFKQLFDOVHOHFWLRQUHSRUWVKRXOGFRQWDLQDOO WKHHYDOXDWLRQVRQVRIWZDUHVROXWLRQ LPSOHPHQWDWLRQDQG
VXSSOLHU&RVWVDUHQRWHYDOXDWHGE\ WKH WHDPEHFDXVH WKH\DUHVXEMHFW IRUQHJRWLDWLRQEXW WKHRIIHUVVKRXOG
DOVREHFRQWDLQHGLQWKHUHSRUW$QH[HFXWLYHVXPPDU\IRUWKHWRSPDQDJHPHQWLVDOVRQHFHVVDU\XQGHUOLQLQJ
VWURQJDQGZHDNSRLQWVRIHDFKVROXWLRQ	VXSSOLHUSDFNDJH7KLVUHSRUWZLOOSURYLGHWKHQHFHVVDU\LQSXWIRUWKH
QHJRWLDWLRQSKDVH
%\ DQDO\]LQJ WKH WHFKQLFDO VHOHFWLRQ UHSRUW WRS PDQDJHPHQW VKRXOG IRUPXODWH DQ DGHTXDWH QHJRWLDWLRQ
VWUDWHJ\ ZLWK HDFK VXSSOLHU $OO DVSHFWV UHODWHG WR SULFH LPSOHPHQWDWLRQ PDLQWHQDQFH DQG RWKHU LPSRUWDQW
LVVXHVUHODWHGWRWKH(53DQG(53LPSOHPHQWDWLRQFDQEHDGGUHVVHG,WLVQRWWKHJRDORIWKLVSDSHUWRJRLQWR
PRUHGHWDLOVDERXWQHJRWLDWLRQRUQHJRWLDWLRQVWUDWHJ\,WLVVXIILFLHQWWRVD\WKDWWKHRXWFRPHRIWKHQHJRWLDWLRQ
ZLWKHDFKSRVVLEOHVXSSOLHUVKRXOGSURYLGHDFOHDULQSXWIRUFDOFXODWLQJ7&2
7RWDOFRVWRIRZQHUVKLSIRU(53VRIWZDUHKDVEHHQZLGHO\VWXGLHGDQGWKHUHDUHVHYHUDODXWKRUVWKDWVWUHVV
RQ WKH LPSRUWDQFH RI WKLV LQGLFDWRU 7DPERYFHYV  2OVRQ -RKDQVVRQ 	 GH &DUYDOKR  ,Q WKH
SUHVHQWHG H[DPSOH WKH 7&2 KDV EHHQ FDOFXODWHG E\ FRQVLGHULQJ IROORZLQJ HOHPHQWV RI FRVW OLFHQVHV FRVW
LPSOHPHQWDWLRQ FRVWV GHYHORSPHQWV FRVWV WUDLQLQJ FRVWV FRVWVZLWK H[WHUQDO FRQVXOWDQWVPDLQWHQDQFH IRU 
\HDUVHVWLPDWHGFRVWVVXSSRUWIRU\HDUVHVWLPDWHGFRVWVKDUGZDUHDQGEDVHVRIWZDUHWKDWQHHGWREHFKDQJHG
FRVWV)RU VFRULQJ7&2 WKH7&2ZLWK WKH ORZHVWYDOXH LV FRQVLGHUHG WRKDYH WKHKLJKHVW VFRUH LQ WKLV FDVH
DQGLVWKHVWDUWLQJEDVHIRUVFRULQJDOORWKHU7&2¶V)ROORZLQJIRUPXODLVFRQVLGHUHGIRUFDOFXODWLQJWKH
VFRUHVIRUWKHRWKHU7&2¶V
PD[ lowestTCO
lowestTCOTCOSScore    (1) 
6PD[±PD[LPXPVFRUHIRU7&2
ORZHVW7&2±ORZHVWFDOFXODWHG7&2WKDWKDVWKHPD[LPXPVFRUH
7&2±DQDO\]HG7&2IRUVFRULQJ
%\SHUIRUPLQJDTXLFNDQDO\VLVRI WKH IRUPXOD LW LV UHYHDOHG WKDWDQ\7&2WKDW LVGRXEOHRUJUHDWHU WKDQ WKH
ORZHVW7&2ZLOOJHQHUDWHQHJDWLYHVFRUHVWKHUHIRUWKHLPSDFWRIWKHFRVWGLPHQVLRQFDQEHH[WHQGHGPRUHWKDQ
LWV DWWULEXWHG PD[LPXP ZHLJKW LQ WKH VHOHFWLRQ SURFHVV 2I FRXUVH WKLV LPSDFW FDQ EH OLPLWHG WR D FHUWDLQ
PD[LPXPLIWKHFRPSDQ\GHFLGHVWKLVZD\
7DEOH6HOHFWLRQ&ULWHULD
&ULWHULD 2EWDLQHG6FRUH 0D[LPXP6FRUH
6RIWZDUHVROXWLRQ(YDOXDWLRQ  
,PSOHPHQWDWLRQ  
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7RWDO&RVWRI2ZQHUVKLSIRU\HDUV7&2  
6XSSOLHU(YDOXDWLRQ  
727$/  
)RUFRPSOHWLQJWKHVHOHFWLRQSKDVHDOOVFRUHVREWDLQHGE\DOOSRVVLEOHVXSSOLHUVIRUHDFKFULWHULRQDUHDGGHG
DQG FRPSDUHG 7DEOH  VKRZV DQ H[DPSOH RI VHOHFWLRQ FULWHULD DQG WKH PD[LPXP VFRUH IRU HDFK VHOHFWLRQ
FULWHULDDVXVHGE\WKH60(WKDWLVJLYHQDVH[DPSOH%DVHGRQWKLVFRPSOHWHFRPSDULVRQWRSPDQDJHPHQWFDQ
WDNHDQLQIRUPHGGHFLVLRQ
'LVFXVVLRQVDQG&RQFOXVLRQV
7KLV SDSHU SUHVHQWV D VWUXFWXUHG (53 VHOHFWLRQ PHWKRGRORJ\ LQ IRXU PDMRU VWHSV EDVHG RQ WKH ³NHHS LW
VLPSOH´SULQFLSOH6FRUHVDQGZHLJKWVDUHJLYHQIRUHYDOXDWLQJDQGGLIIHUHQWLDWLQJEHWZHHQSRVVLEOHFKRLFHVLQ
IRXUPDMRU FULWHULD VRIWZDUH VROXWLRQ LPSOHPHQWDWLRQ WRWDO FRVW RI RZQHUVKLS DQG VXSSOLHU 7KH UHVXOW LV D
WHFKQLFDOVHOHFWLRQUHSRUWWKDWDLGVWRSPDQDJHPHQWIRUQHJRWLDWLQJDQGVHOHFWLQJDQ(53VROXWLRQ
%\ XVLQJ WKLV DSSURDFK WKH PDLQ DXWKRU OHG WKH VHOHFWLRQ WKDW UHVXOWHG LQ D VXFFHVVIXO LPSOHPHQWDWLRQ
RIDQ(53 VROXWLRQ$OWKRXJK LW¶V QRW WKH VXEMHFW RI WKLV SDSHU LPSOHPHQWDWLRQ WLPH QXPEHU DQG VHYHULW\ RI
SUREOHPVZDVUHGXFHGFRPSDUHGWRRWKHUH[SHULHQFHVZKHUHQRVHOHFWLRQPHWKRGRORJ\ZDVXVHG
7KHUHDUHVRPHOLPLWDWLRQVWRXJKFRQVLGHULQJLWZDVXVHGIRUVHOHFWLQJDQ(53RQO\LQWKHGLVWULEXWLRQILHOG
,W LV QRW FOHDU DW WKLVPRPHQW LI WKH VDPH DSSURDFK FDQ EH DSSOLHGZLWK D VLPLODU VXFFHVV RQ FRPSDQLHV LQ
GLIIHUHQWLQGXVWULHV$OVRDODUJHUQXPEHURIDSSOLFDWLRQVDUHQHHGHGLQ60(¶VZLWKGLIIHUHQWSURILOHVDQGILHOGV
RIDFWLYLW\LQRUGHUWRIXOO\YDOLGDWHWKLVPHWKRGRORJ\
)XUWKHU VWXGLHV FDQEHRULHQWHG WRZDUGV OLQNLQJ UHVXOWVRI(53 LPSOHPHQWDWLRQ WRGLIIHUHQW DVSHFWVRI WKH
VHOHFWLRQSURFHVV,WFRXOGEHLQWHUHVWLQJWRVHHLIWKHUHLVDOLQNEHWZHHQVFRUHVJLYHQLQWKHVHOHFWLRQSURFHVV
DQGWKHVXFFHVVRIWKHLPSOHPHQWDWLRQSKDVHWKHZRUNLQJSKDVHDIWHUWKHV\VWHPLVVWDELOL]HGRUWKHORQJWHUP
UHODWLRQZLWKWKHVXSSOLHU$OVRGHYHORSLQJWKLVPHWKRGRORJ\E\XVLQJPRUHFRPSOH[LQVWUXPHQWVOLNHTXDOLW\
IXQFWLRQ GHSOR\PHQW DQG DQDO\WLFDO KLHUDUFK\ SURFHVV FDQ EH D VXEMHFW IRU IXUWKHU UHVHDUFK &RPSDULQJ WKLV
PHWKRGRORJ\WRGLIIHUHQWRWKHUVHOHFWLRQPHWKRGRORJLHVFRXOGDOVREHDWRSLFIRUWKHIXWXUH
$FNQRZOHGJHPHQWV
7KLVSDSHUZDVVXSSRUWHGE\WKHSURMHFW,PSURYHPHQWRIWKHGRFWRUDOVWXGLHVTXDOLW\LQHQJLQHHULQJVFLHQFH
IRUGHYHORSPHQWRIWKHNQRZOHGJHEDVHGVRFLHW\4'2&´FRQWUDFWQR326'586SURMHFWFR
IXQGHGE\WKH(XURSHDQ6RFLDO)XQGWKURXJKWKH6HFWRULDO2SHUDWLRQDO3URJUDP+XPDQ5HVRXUFHV
5HIHUHQFHV
$EGHOJKDIIDU+ 6XFFHV IDFWRUV IRU(53 LPSOHPHQWDWLRQV LQ ODUJHRUJDQL]DWLRQV7KH FDVH RI(J\SW7KH(OHFWURQLF -RXUQDO IRU
,QIRUPDWLRQ6\VWHPVLQ'HYHORSLQJ&RXQWULHV9ROSS
%UDG63LWLF/³4XDOLW\FRVWEDVHGDGDSWLYHDSSURDFKIRUFRQGXFWLQJEXVLQHVVSURFHVVLQQRYDWLRQ´VW,QWHUQDWLRQDO&RQIHUHQFH
RQ4XDOLW\DQG,QQRYDWLRQLQ(QJLQHHULQJDQG0DQDJHPHQW&OXM1DSRFD5RPDQLD
*DQHVK/$USLWD06WUDWHJLFDSSURDFKIRUVXFFHVVIXO(53LPSOHPHQWDWLRQLQ,QGLDQ60(VDFDVHVWXG\0DQDJHPHQW$UWV9RO
SS
,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ ,62 4XDOLW\ 0DQDJHPHQW 3ULQFLSOHV (GLWRU ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU
6WDQGDUGL]DWLRQ*HQHYHS
-DGKDY$66RQDU50(YDOXDWLQJDQGVHOHFWLQJVRIWZDUHSDFNDJHV$UHYLHZ,QIRUPDWLRQDQG6RIWZDUH7HFKQRORJ\9RO
1RSS
.DUDVDN((2]RJXO&2$QLQWHJUDWHGGHFLVLRQPDNLQJDSSURDFKIRU(53V\VWHPVHOHFWLRQ([SHUW6\VWHPVZLWK$SSOLFDWLRQV
9ROSS
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.ZDKN.</HH-17KHUHDGLQHVVIRUFKDQJHLQ(53LPSOHPHQWDWLRQ7KHRUHWLFDOEDVHVDQGHPSLULFDOYDOLGDWLRQ,QIRUPDWLRQ
DQG0DQDJHPHQW9ROSS
1LFROHVFX2,VDLF0DQLX$,VDLF0DQLX,1LFROHVFX&$QJKHO)&DUWDDOEDD,00XULORUGLQ5RPDQLD,6%1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